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and exposed to dry air frequently have their outside walls impreg-
nated with a waxy substance, cutin. Water does not readily pass
through such cell walls; consequently the walls tend to protect the
cells from excessive loss of water due to evaporation. A layer of
cutin is frequently found on the outside of cells that are exposed to
dry air. Such a layer is known as a cuticle. Stems of plants are
frequently protected from high rates of evaporation by the de-
velopment of cork. The walls of cork cells also are impregnated
with a waxy substance, subenn, which is impervious to water.
A cell can exist without a cell wall, and in some of the simpler
plants, at certain times, the protoplasm escapes from the cell and
surrounds itself with a new cell wall.
Animal cells do not have hard cell walls, like plants, but have a
soft covering; in some cases they may be naked. For this reason
the flesh of animals is soft, while the form of large animals is due
to a considerable extent to their bones, and not to cell walls, as in
plants.
Middle lamella. Between two adjacent cell walls there is a
thin layer known as the middle lamella, which cements together
the two cell walls. The middle lamella consists largely of pectose
or calcium pectate. Many fruits in ripening become soft and
mushy, owing largely to the disintegration of the middle lamella
by the conversion of the pectose substances into pectic acid. Pec-
tin, the material which causes apple jellies and similar fruit jellies
to set, is an intermediate product between the pectose substances
of the cell wall and pectic acid.
Protoplasm. Within the cell wall is found the protoplasm, or
living part of the cell. The gray material in Figs. 10 and 11 is
protoplasm. Protoplasm is usually a viscous liquid or a jelly.
There is no sharp dividing line between these two states, and the
same protoplasm may change from one to the other. The liquid
state is associated with a more active condition. Protoplasm has
a slightly grayish color, or it may have a yellowish tinge due to in-
cluded food particles. It is usually rather transparent. Included
within the protoplasm are numerous minute granules, many of
which, are food particles.
Protoplasm is a very complex mixture of various substances
dispersed in water. Active protoplasm usually contains more than